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DETAILED ACTION 

Claim Objections 

1 . Claim 4 is objected to because of the following informalities: the term "the least means 
square error" first time used in the claim does not have antecedence in this claim and its parent 
claims to indicate there is a LMS. It suggests changing it to "a least means square error". 
Appropriate correction is required. 

2. Claims 15 & 16 are objected to because of the following informalities" the term "An 
apparatus in accordance with claim 4," should be "An apparatus in accordance with claim 14,". 
Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S. C 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

4. Claims 1, 11, & 21 are rejected under 35 U.S.C. 102(b) as being anticipated by Gozzo 
(US Patent 5513214). 

Gozzo discloses a communications receiver having a decision feedback equalizer 
filter (FIG.2X the receiver having an input fiher (1 10 FIG.2) responsive to the received signal to 
form soft decision samples (120 FIG. 1), and a sheer responsive to the received signal to form 
hard decision samples (140 FIG.2), the soft decision samples and the hard decision samples 
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comprising a series of individual signal samples (FIG. 1 & 2), a equalizer filter arrangement, and 
its method for operating the decision feedback equaUzer filter comprising: means and method of 
operating the decision feedback equalizer filter in a first mode by coupling the soft decision 
samples to the decision feedback equalizer filter by the first switch (120, 130-LFE, 170 FIG,2); 
means and method of operating the decision feedback equalizer filter in a second mode by 
coupling the hard decision samples to the decision feedback equalizer filter by the second switch 
(120, 130-DFE, 170 FIG.2); and switching (130, 150 FIG.2) between first and second modes on 
an individual signal sample basis by a switch control (Abstract). 

Claim Rejections - 35 USC §103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claims 2-3 & 12-13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Gozzo (US Patent 5513214) in view of Scarpa et al. (US Patent 5673293). 

Regarding claims 2 & 12, Gozzo does not specify the first quality level of the soft 
decision mode is less than the second quality level of the hard decision. However Scarpa et al. 
teaches the two levels where the constellation determination between the soft decision and hard 
decision based on the received signal sample falls inside the box or outside the box, wherein the 
hard decision is in side the box/threshold (column 7 hnes 30-45; 130, 156 FIG.l). At the time of 
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the invention, it would have been obvious to a person of ordinary skill in the art to have Scarpa et 
al.'s teaching in the Gozzo's equalizer that the hard decision is closer to the point having less 
error margin and greater quality signal sample than the soft decision, to have an efficient way for 
demodulating amplitude modulation (column 3 Unes 5-10). 

Regarding claims 3 & 13, further Scarpa et al. teaches the signal sample is at a first 
quality level when outside a box, at a second quality level when inside box. The box is center 
about the origin of the complex plane (column 7 lines 30-45). At the time of the invention, it 
would have been obvious to a person of ordinary skill in the art to have Scarpa et al.'s teaching 
in the Gozzo's equalizer to have an efficient way for demodulating amplitude modulation 
(column 3 lines 5-10). 

7. Claims 9-10, 19-20, 22-25, 27-32 & 34-35 is rejected under 35 U.S.C. 103(a) as being 
unpatentable over Gozzo (US Patent 5513214) in view of Paik et al. (US Patent 5363408). 

Regarding claims 9 & 19, Gozzo does not exphcitly specify the apparatus and method 
whereby first mode is a signal acquisition mode, using the soft decision samples and the constant 
modulus algorithm (CMA), to update the error. However Paik et al. teaches the CM A in the 
acquisition mode (80 FIG. 6, FIG.9; column 8 lines 42-55, 65-67). At the time of the invention, it 
would have been obvious to a person of ordinary skill in the art to have the CMA in the 
acquisition taught by Paik et al. in Gozzo's equalizer' s first mode to deal the ISI problem 
(column 1 lines 45-60). 

Regarding claims 10 & 20, Gozzo does not explicitly specify the apparatus and method 
whereby the second mode is a signal tracking mode, using the hard decision samples and the 
least means squared (LMS) algorithm, to update the error. However Paik et al. teaches the 



Application/Control Number: 09/549,368 Page 5 

Art Unit: 2634 

Decision Directed (DD-MSL) in the tracking mode (80 FIG.6, FIG.9; column 8 lines 58-60, 
column 8 line 67-column 9 line 1). At the time of the invention, it would have been obvious to a 
person of ordinary skill in the art to have the LMS algorithm in the tracking taught by Paik et al. 
in Gozzo's equalizer' s second mode to deal the ISI problem (column 1 lines 45-60). 

Regarding claims 28 & 35, Gozzo does not specify the algorithm used in each mode. 
However Paik et al. teaches the samples stored in the CMA PROM as the CMA used in one 
mode (132 FIG.9), and the samples stored in the LMS PROM (134 FIG.9) as the LMS used in 
the other mode. At the time of the invention, it would have been obvious to a person of ordinary 
skill in the art to have the Paik et al.'s teaching in the Gozzo's equalizer where the CMA in the 
first mode with soft decision (130-LFE FIG.2 '214) and LMS algorithm in the second mode with 
hard decision (130-DFE FIG.2 '214) to deal the ISI problem (column 1 lines 45-60). 

Regarding claims 22-23, & 29-30, Gozzo does not specify the algorithm used in the one 
mode (as the first mode) of the two modes. However Paik et al. teaches the samples stored in the 
CMA PROM as the CMA used in one mode (132 FIG.9). At the time of the invention, it would 
have been obvious to a person of ordinary skill in the art to have the Paik et al.'s teaching in the 
Gozzo's equahzer where the CMA as the first mode (130-LFE FIG.2 '214) of the two modes to 
deal the ISI problem (column 1 lines 45-60). 

Regarding claims 24 & 31, Gozzo does not specify the algorithm used in the one mode 
(as the first mode) of the two modes as the LMS. However Paik et al. teaches the first mode is a 
LMS (column 8 lines 45-50). At the time of the invention, it would have been obvious to a 
person of ordinary skill in the art to have the Paik et al.'s teaching in the Gozzo's equalizer 
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where the LMS as the first mode of the two modes to deal the ISI problem (column 1 lines 45- 
60). 

Regarding claims 25, 27, 32, & 34, Gozzo discloses the algorithm used in the one mode 
(the second mode) of the two modes is the LMS (Abstract, column 5 lines 10-15). 

8. Claims 26 & 33 are rejected under 35 U.S.C. 103(a) as being unpatentable over Gozzo 
(US Patent 5513214) in view of Paik et al. (US Patent 5363408), further in view of Takeuchi et 
al. (US Patent 6289046 Bl). 

Further Takeuchi et al. teaches the CMA used in the hard decision i.e. the second mode 
(24, 37 FIG.2; column 7 lines 34-39, column 9 lines 30-35). At the time of the invention, it 
would have been obvious to a person of ordinary skill in the art to have the CMA taught by 
Takeuchi et al. in the Gozzo' s equalizer hard decision mode to remove the ISI (column 1 lines 9- 
20). 

9. Claims 4-6, 14-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over Gozzo 
(US Patent 5513214) in view of Scarpa et al. (US Patent 5673293), further in view of Paik et al. 
(US Patent 5363408). 

Regarding claims 4 & 14, Gozzo does not specify the signal sample is at a first quality 
level when outside a box, at a second quality level when inside box, and the box is center about 
the origin of the complex plane, and the least means square error is below a threshold t. 

Further Scarpa et al. teaches the signal sample is at a first quality level when outside a 
box, at a second quality level when inside box, and the box is center about the origin of the 
complex plane (column 7 lines 30-45). At the time of the invention, it would have been obvious 
to a person of ordinary skill in the art to have the signal sample is at a first quality level when 
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outside a box, at a second quality level when inside box, and the box is center about the origin of 
the complex plane taught by Scarpa et al. in Gozzo's equalizer to have a efficient way for 
demodulating amplitude modulation (column 3 lines 5-10) 

Further Paik et al. teaches the least means square error of the individual signal sample is 
below a threshold (column 1 lines 50-60, column 8 lines 3-10, lines 45-66). At the time of the 
invention, it would have been obvious to a person of ordinary skill in the art to have the least 
square error of the individual signal sample is below a threshold taught by Paik et al. in Gozzo's 
equalizer to have a flexible M-ary QAM communication system (column 1 lines 5-10). 

Regarding claims 5 & 15, further Paik et al. teaches the threshold t is represented as a 
reliability area comprising a circle in the complex plane (column 8 lines 58-65), At the time of 
the invention, it would have been obvious to a person of ordinary skill in the art to have this 
teaching taught by Paik et al in Gozzo's equahzer to have a reliable and bandwidth efficient 
system (column 1 lines 45-60). 

Regarding claims 6 & 16, further Paik et al. teaches the threshold t is represented as a 
reliability area comprising a square in the complex plane (column 8 lines 50-57). At the time of 
the invention, it would have been obvious to a person of ordinary skill in the art to have this 
teaching taught by Paik et al in Gozzo's equahzer to have a reliable and bandwidth efficient 
system (column 1 lines 45-60). 

10. Claims 7-8, & 17-18 are rejected under 35 U.S.C. loi(a) as being unpatentable over 
Gozzo (US Patent 5513214) in view of Scarpa et al. (US Patent 5673293), further in view of 
Paik et al. (US Patent 5363408) and Gardner et al. (US Patent 5848105). 
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Gozzo does not teach the rehability area i.e. the width w of the box/ the threshold is 
adaptive based on the quaUties of a block of past signal samples. However Gardner et al. teaches 
the threshold/reliability area/width of the box is adaptive based on the qualities of a block of past 
signal samples (column 18 lines 15-60, column 19 lines 10-30). At the time of the invention, it 
would have been obvious to a person of ordinary skill in the art to have this teaching taught by 
Gardner et al. to have a method fro rejecting interference (column 3 line 65-column 4 line 5). 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Edith M Yeh whose telephone number is 703-305-3416. The 
examiner can normally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stephen Chin can be reached on 703-305-4714. The fax phone numbers for the 
organization where this application or proceeding is assigned are 703-872-9314 for regular 
communications and 703-872-9314 for After Final communications. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-305-4800. 

Edith Yeh 

June 27, 2003 ^ / 



Conclusion 




SUPERVISORY PATENT EXAMINEf 
TECHNOLOGY CENTER 2600 



